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(54) Display apparatus 

(57) The invention provides a display apparatus 
which employs a display panel to display an image and 
has a large screen with a light weight and a sufficient 
structural strength and besides allows easy replace- 
ment of a light source of a lighting apparatus. The dis- 
play apparatus includes a display panel, a circuit board, 
a light source unit and an optical panel all mounted on a 
rectangular frame fornhed from a combination of 



extruded members such as polygonal steel tubes. The 
frame serves also as an armor for the lighting appara- 
tus, and this decreases the weight of the display appa- 
ratus. A light source of the light source unit can be 
replaced by taking out only the light source unit from the 
display apparatus. 



F I G. 3 




PrfniBd by Xerox (UK) Business Services 
2.16.7^6 



1 EP0 985 949 A2 2 



Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

[0001] This invention relates to a display apparatus, 
and more particularly to a display apparatus which 
employs a display panel to display an image. 

Description of the Prior Art 

[0002] FIG. 1 shows a conventional display apparatus 
which employs a display panel for which a liquid crystal 
display, panel is used. The display apparatus includes a 
chassis 1. The chassis 1 is formed by bending a sheet 
metal of an aluminum alloy The chassis 1 is open on 
the front side and has a side face opening 2 formed on 
the right-hand side face such that a box-shaped lighting 
apparatus 3 in the form of a unit can be inserted into the 
chassis 1 through the side face opening 2. The opening 
on the front side of the chassis 1 allows light from the 
lighting apparatus 3 to go out forwardly therethrough. 
The lighting apparatus 3 is used as a backlight. Usually, 
a side edge backlight type apparatus or a direct back- 
light type apparatus is used for the lighting apparatus 3. 
[0003] A panel holder 4 is combined on the front face 
side of the chassis 1 . The panel holder 4 is formed from 
a frame member which supports a liquid crystal panel 6 
thereon. The liquid crystal panel 6 is adhered to the 
panel holder 4 with a double-sided adhesive tape 5 and 
is attached to the front face of the chassis 1 together 
with the panel holder 4 by means of screws 7. 
[0004] A circuit board 8 of the display apparatus is 
mounted on the rear face side of the chassis 1. The 
chassis 1 has a pair of short legs 9 provided on the 
opposite sides of a lower portion thereof and is sup- 
ported on a support base 10 through the legs 9. 
[0005] The lighting apparatus 3 in the form of a unit 
accommodated in the chassis 1 is described below with 
reference to FIG. 2. The lighting apparatus 3 shown in 
FIG. 2 is of the direct backlight type and includes a plu- 
rality of fluorescent lamps 13 disposed in a juxtaposed 
relationship with each other and serving as light 
sources. A reflecting plate 14 is disposed on the rear 
face side of the fluorescent lamps 13, and a circuit 
board 16 for energizing the fluorescent lamps 13 is dis- 
posed on the rear side of the reflecting plate 1 4. The cir- 
cuit board 16 is mounted on a casing 15. 
[0006] An optical panel 1 7 for eliminating non-uniform- 
ity of the luminance Is mounted on the front face of the 
lighting apparatus 3. 

[0007] The optical panel 1 7 includes a combination of 
three members of a rear face side diffusion plate 18, a 
prism sheet 20 and a diffusion plate 19. 
[0008] The rear face side diffusion plate 1 8 is used to 
diffuse the light to reduce non-unifbrmlty of the lumi- 
nance. This is because the location in front of each of 



tine fluorescent lamps 13 is liable to be brighter than any 
otiier location. 

[0009] The prism sheet 20 is disposed on the rear face 
side diffusion plate 18. The prism sheet 20 Is provided 
to condense the light of tiie fluorescent lamps 13 on the 
front to augment the luminance on the front. 
[001 0] The diffusion plate 19 is disposed on tiie prism 
sheet 20. The diffusion plate 19 prevents a moire which 
is caused by the combination of the prism sheet 20 and 
the liquid crystal panel 6. 

[0011] The optical panel 1 7 is attached to tiie casing 
15 by means of a pair of holding members 21. 
[0012] When the lighting apparatus 3 is incorporated 
in the chassis 1 of the display apparatus having the 
structure described above with reference to FIG. 1, the 
chassis 1 surrounds the lighting apparatus 3. Conse- 
quentiy the display apparatus has a dual box structure 
Including the chassis 1 and an armor formed from the 
casing 15 of tiie lighting apparatus 3. Accordingly, appli- 
cation of the structure to a display apparatus of a large 
screen gives rise to a problem that the display appara- 
tus becomes heavy in weight. Further, when the lighting 
apparatus 3 is taken out of the chassis 1 , the strength of 
tine chassis 1 against torsion becomes very low. There- 
fore, tiie display apparatus is disadvantageous in tiiat, if 
an unnecessary fbrce acts upon the chassis 1 while the 
lighting apparatus 3 is not accommodated In the chassis 
1 such as, for example, upon assembly of tiie display 
apparatus, the chassis 1 is distorted or tiie lighting 
apparatus 3 becomes less liable to be inserted into tiie 
chassis 1. 

[0013] Further, with the display apparatus shown in 
FIG. 1, when tiie lighting apparatus 3 is inserted into or 
removed from the chassis 1 , the optical panel 17 shown 
in FIG. 2 is sometimes damaged or soiled. In order to 
prevent non-uniform luminance caused by such dam- 
age or soil from appearing conspicuously, it is neces- 
sary to attach a thin diffusion plate to the back face side 
of the liquid crystal panel 6. The panel holder 4 of FIG. 
1 is provided to this end. If the panel holder 4 is omitted 
in order to reduce the weight of tfie set, then a tiiin diffu- 
sion plate for prevention of non-uniform luminance can- 
not be attached and therefore tiie liquid crystal panel 6 
is attached directly to the chassis 1 by means of the 
double-sided adhesive tape 5. The structure just 
described, however, has a problem in that non-uniform 
brightness originating from damage or soil to the optical 
panel is not reduced and an undesirable stress is 
applied to the liquid crystal panel 6 by a distortion of tiie 
diassis 1. 

[0014] Some of display apparatus which employ, for 
example, a small-size liquid crystal panel of 14 inches 
or less employ a lighting apparatus in the form of a unit 
as a chassis. More particularly, a liquid crystal display 
panel is attached directiy to the front face of a lighting 
apparatijs, and a circuit board Is mounted on tiie rear 
face of the lighting apparatus. The structure is superior 
in tfiat it allows realization of reduction in weight and 
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miniaturization of a display apparatus. However, it is dis- 
advantageous in that time Is required for replacement of 
a light source of the lighting apparatus. 

SUMMARY OF THE INVENTION 

[0015] It is an object of the present invention to pro- 
vide a display apparatus which has a large screen with 
a light weight and a sufficient structural strength and 
allows easy replacement of a light source of a lighting 
apparatus. 

[0016] In order to attain the object described above, 
according to an aspect of the present invention, there is 
provided a display apparatus including a display panel 
for displaying an image thereon, including a rectangular 
frame formed from a combination of bar members cor- 
responding to four sides of the display panel, and a cir- 
cuit board for driving the display panel mounted on the 
frame together with the display panel. 
[0017] With the display apparatus, since the frame 
serves also as a chassis and besides has a rectangular 
shape composed of a con^inatlon of bar members cor- 
responding to the four sides of the rectangle, a sufficient 
strength is assured. 

[0018] The display apparatus may be constructed 
such that each of the bar members which form the 
frame is a polygonal tube-like member, and the polygo- 
nal tube-like member of at least one of the bar members 
has a groove for holding a part or a unit of the display 
apparatus. Further, the display apparatus may be con- 
structed such that the bar member is formed from a 
molded member, and the groove is formed in the mold- 
ing direction. The frame may support a light source unit 
of the display panel and serves also as a casing for the 
light source unit. The light source unit may include a plu- 
rality of linear light sources mounted on a reflecting 
plate and is removably mounted on the frame. The dis- 
play apparatus may be constructed such that an open- 
ing is formed in the bar member of one of the four sides 
of the frame and a guide groove is formed on each of a 
pair of the bar members on the opposite sides of the 
one side with the opening, and a part or a unit of the dis- 
play apparatus is inserted into the frame through the 
opening and held by the guide grooves. 
[0019] According to another aspect of the present 
invention, there is provided a display apparatus, com- 
prising a rectangular frame, a display pane! attached to 
the front face side of the frame, and a light source unit 
including a light source, a reflecting plate and an optical 
panel, the light source unit being accommodated in and 
held by the frame. 

[0020] With the display apparatus, the display panel, 
light source unit and optical panel can be mounted on 
the rectangular frame to assembly the display appara- 
tus. Consequently, the display apparatus is simple In 
structure and is composed of a comparatively small 
number of parts. 

[0021 ] The light source unit may be inserted into the 



frame through an opening of the frame and held by 
grooves on the inner side of the frame. Alternatively, the 
light source unit may be inserted into the frame through 
an opening on the rear face side of the frame. 

5 [0022] In a preferred form of the present invention, a 
pane! type display apparatus includes a frame which is 
composed of a rectangular framework composed of a 
combination of four bar members and serves also as a 
chassis to which a display panel, a circuit k>oard and 

10 other components are attached. For the members of the 
chassis of the frame structure type, extruded or drawn 
members are used. The members may be groove steel 
bars or polygonal steel pipes on which grooves extend- 
ing in the extruding or drawing direction can be formed 

15 readily and which is light in weight and high in bending 
strength, and grooves for holding a light source unit or 
an optical panel are preferably formed on the members 
upon molding. 

[0023] By attaching a light source to the rear face of 

20 the chassis of the frame structure and attaching the 
optical panel to the front face of the chassis, the chassis 
of the frame structure can be used as a casing for the 
lighting apparatus, and optical parts such as the light 
source, a reflecting plate and a diffusion plate, a circuit 

25 board and so forth can be attached in units of a part or 
as a unit to the chassis of the frame structure. In partic- 
ular, when compared with a conventional structure of a 
display apparatus wherein a lighting apparatus covered 
with a box-shaped casing is mounted on a chassis, in 

30 the lighting apparatus of the present invention, the chas- 
sis serves also as a casing for the lighting apparatus. 
Accordingly, the weight of the display apparatus can be 
reduced. Preferably, in order to facilitate assemblage of 
the display apparatus, a fluorescent lamp serving as the 

35 light source is attached to the reflecting plate to form an 
integrated light source unit. 

[0024] Further, where an opening is provided on one 
of a side face, an upper face and a lower face of the 
chassis of the frame structure, tiie light source unit 

40 wherein the light source is attached to the reflecting 
plate and the optical panel are inserted into and 
removed from the chassis tiirough the opening and also 
tiiey are slidably moved along guide grooves provided 
on tiie chassis of the frame structure, replacement of 

45 the light source can be performed with more simply. 
[0025] A significant characteristic of tiie display appa- 
ratus having the construction described above resides 
in that reduction in weight of the set can be achieved 
particularly where a display panel of a large size is 

so employed and reduction in cost of tiie set chases and 
the lighting apparatus can be achieved and besides 
simplicity in replacement of the light source is achieved. 
[0026] A large-screen plasma display unit or a like unit 
is in a situation far from being called wall-mounted dis- 

55 play unit in terms of tiie luminance, weight and so forth. 
In particular, a plasma display unit of the 42-inch size 
has a weight of 50 to 70 kg. In contrast, a display appa- 
ratus to which the present invention is applied can be 
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produced with a set weight of 30 to 40 kg. 
[0027] This is described more specifically. A display 
appciratus which employs a conventional display panel 
in almost all cases employs a liquid crystal panel ot an 
approximately 14-inch size and is small in size. How- 
ever, a plasma-addressed liquid crystal panel has been 
developed in recent years, and a large-size liquid crystal 
display apparatus of a 40-inch size or more are being 
developed. The present invention is directed to a struc- 
ture suitable for a display apparatus which includes a 
large-size lighting apparatus and is fundamentally differ- 
ent in concept of the structure from conventional small- 
size display apparatus. In particular, a chassis of a con- 
ventional display apparatus is formed by bending a 
sheet metal. The reason why a chassis of the type is 
used is that, since it is small in size, a sufficient strength 
can be assured and an intended accuracy in dimension 
can be obtained even with a sheet metal and the cost is 
low. 

[0028] However, if the chassis structure of a sheet 
metal is applied as it is to a display apparatus of a large 
screen, for example, of a screen of 40-inch or more size, 
then this gives rise to a disadvantage that a resulting 
chassis tacks in strength and Is low in accuracy in 
dimension. Further, since metal dies are required for 
working of a sheet metal, metal dies of large sizes are 
required, resulting in an increase in cost. The present 
invention solves the problems described, and to this 
end, the present invention employs, as a material of the 
chassis, extruded members in the form of grooved steel 
bars or polygonal steel bars which are inexpensive, light 
in weight and high in strength. Such extruded members 
have not conventionally been applied to a chassis of a 
display apparatus. 

[0029] Further, a conventional lighting apparatus 
adopts a structure wherein optical parts such as a light 
source like a fluorescent lamp, a light introduction plate, 
a reflecting plate or a diffusion plate, and other parts are 
accommodate in a casing in the form of a box made of 
a sheet metal, a synthetic resin or the like to integrate 
the components as a unit. If tiie structure is applied to a 
large size display apparatus of a 40-inch size or more by 
simply increasing the scale thereof, then the structure 
has a considerably high weight and this results in 
increase in weight of the display apparatus. 
[0030] Therefore, as a first form of the present inven- 
tion, a light source unit Is formed from a light source and 
a reflecting plate, and an optical panel and a circuit 
board are attached independentiy of each other to a 
chassis. Since the chassis is formed as a rectangular 
frame having some depth, it serves also as a casing for 
a lighting apparatus. Accordingly, an independent box- 
shaped casing which forms the lighting apparatus is 
unnecessary, and consequerrtly, significant reduction in 
weight of the set is achieved. 

[0031] Further, a conventional display apparatus 
requires replacement of an entire lighting apparatus 
when a light source is deteriorated as a result of use 



tiiereof for a long time. Accordingly, where the displ^ 
apparatus has a large screen, a high cost is required for 
such replacement. In contrast, with the display appara- 
tus of the present invention, since only it is required to 

5 replace a necessary part, the cost for replacement can 
be decreased when compared with tinat of the conven- 
tional display apparatus. Further, in a display apparatus 
according to anotiier form of the present invention, a 
side edge type light source unit composed of a light 

10 source, a reflecting plate, a light introduction plate and 
an optical panel is formed and incorporated in a chas- 
sis. Also with the display apparatus, a casing as a sep- 
arate member for forming an independent lighting 
apparatus as in the prior art is not required. Accordingly. 

75 significant reduction in weight of the set can be 
achieved. Also replacement of the light source unit of 
the side edge type is facilitated. 
[0032] Other objects and advantages of the invention 
will become apparent upon reading the following 

20 detailed description and appended claims, and upon 
reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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FIG. 1 is an exploded perspective view showing a 
structure of a conventional display apparatus; 
FIG. 2 is a vertical sectional view of a lighting appa- 
ratus employed in a conventional display appara- 
tus; 

FIG. 3 is an exploded perspective view showing a 
display apparatus to which the present invention is 
applied; 

FIG. 4 is a vertical sectional view showing a struc- 
ture of an optical system in the display apparatus 
shown in FIG. 3; 

FIG. 5 is an exploded perspective view showing 
another display apparatus to which the present 
invention is applied; 

FIG. 6 is a vertical sectional view of the display 
apparatus shown in FIG. 5; 
FIG. 7 Is an exploded perspective view showing a 
further display apparatus to which the present 
invention is applied; and 

FIG. 8 is an exploded perspective view of a light 
source unit of the display apparatus shown in FIG. 
7. 



[0034] It should be understood that the drawings are 
not necessarily to scale and tiiat the embodiments are 
sometimes illustrated by graphic symbols, phantom 
lines, diagrammatic representations and fragmentary 
views. In certain instances, details which are not neces- 
55 sary for an understanding of tine present invention or 
which render other details difficult to perceive may have 
been omitted. It should be understood, of course, that 
the invention is not necessarily limited to ttie particular 
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embodiments illustrated herein. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

10035] Referring to FIGS. 3 and 4, there is shown a 
display apparatus to which the present invention is 
applied. The display apparatus shown includes a frame 
25. The frame 25 has a rectangular frame structure 
composed of a combination of four polygonal steel 
pipes and serves also as a chassis. Each two of the 
polygonal steel pipes of the frame 25 are connected to 
each other, for example, such that they are welded to 
each other or one of them has a groove or cutaway 
formed thereon and the other is inserted in the groove 
or cutaway and fastened by means of a screw. Where 
the connection by welding is employed, it is required 
that no swell by welding remain on the front face of the 
frame 25 to which a liquid crystal panel 32 is to be 
attached and care must be taken of the positional accu- 
racy so that the frame 25 may have no torsion in a con- 
dition wherein the four steel pipes are combined. For the 
frame 25 which serves also as a chassis, extruded 
members such as polygonal steel pipes or angular 
grooved pipes are used in consideration of the strength, 
reduction in weight and the material cost. 
[0036] A pair of slit-like openings 26 and 27 are 
formed on the right side face of the frame 25 so that a 
light source unit 40 and an optical panel 48 may be 
inserted into the frame 25 therethrough, respectively. A 
pair of holding grooves 28 and 29 are formed in each of 
the upper and lower side polygonal steel pipes of the 
frame 25 such that, when the light source unit 40 and 
the optical panel 48 are inserted through the openings 
26 and 27. they are fitted into and guided by the holding 
grooves 28 and 29, respectively. The holding grooves 
28 and 29 are required to be formed only such that they 
extend linearly in the direction of each steel pipe. There- 
fore, by arranging metal dies for extrusion of the polygo- 
nal steel tubes such that they may conform with the 
sectional shape of the frame, the polygonal steel tubes 
can bie formed readily without any post-working. This is 
a significant merit provided by utilization of the extruded 
members. 

[0037] The liquid crystal panel 32 is attached to the 
front face side of the rectangular frame 25. In particular, 
a double-sided adhesive tape 33 is adhered to the front 
face of the frame 25, and the liquid crystal panel 32 is 
adhered to tiie frame 25 with the double-sided adhesive 
tape 33. The liquid crystal panel 32 is fixed to the frame 
25 by means of a pair of holding members 34 and 35 
and a suitable number of screws 36. 
[0038] On the rear face side of the frame 25, a circuit 
board 58 for energizing linear light sources of a light 
source unit 40. that is, fluorescent lamps 41, and a pair 
of set circuit boards 59 are attached each by means of 
brackets 60. 

[0039] Now. the light source unit 40 for lighting the liq- 



uid aystal panel 32 from the rear face side is described. 
The light source unit 40 is formed as a unit wherein the 
plurality of fluorescent lamps 41 are disposed on a 
reflecting plate 43 and a pair of holding members 42 on 

5 tiie opposite sides of the reflecting plate 43 are screwed 
to tiie reflecting plate 43 such tiiat they hold the oppo- 
site ends of the fluorescent lamps 41 . Wiring lines from 
tiie fluorescent lamps 41 are gathered to a wiring line 
cable 44 such as flat cables in the holding members 42. 

10 and the wiring lines from tiie left side of the fluorescent 
lamps 41 extend along tiie rear face of tiie reflecting 
plate 43 to tiie right side and then extend outward from 
tiie right side face of the light source unit 40 together 
with tiie wiring lines from the right side of tiie fluorescent 

j5 lamps 41. The wiring line cables 44 are connected to 
tiie circuit board 58 attached to the rear face side of the 
frame 25 after the light source unit 40 is inserted into tiie 
frame 25 through the slit-like opening 26 of tiie frame 
25. 

20 [0040] The optical panel 48 is described below. Refer- 
ring to FIG. 4, the optical panel 48 includes a combina- 
tion of a rear side diffusion plate 49, a prism sheet 51 
and a front side diffusion plate 50. The optical panel 48 
composed of the three panels is inserted into the frame 

25 25 through tiie opening 27 of the frame 25. After the 
light source unit 40 and tiie optical panel 48 are inserted 
into tiie frame 25 through the openings 26 and 27. 
respectively, a lid plate 54 is attached to an outer sur- 
face on the right hand side face of the frame 25 and 

30 secured to the frame 25 by means of screws 55 so that 
tiie unit may not go out of the frame 25. 
[0041] With tiie structure of the frame 25, since tiie 
frame 25 serves as a casing for the light source unit 40, 
holding means for the optical panel 48 and a holder for 

35 tiie liqud crystal panel 32, the weight of the display 
apparatus can be reduced significantiy Further, since 
tiie light source unit 40 can be inserted into and taken 
out of tiie frame 25 tiirough the slit-like opening 26 on 
tiie side face of the frame 25, tiie fluorescent lamps 41 

40 can be replaced very readily Besides, since the frame 
25 is so structured tiiat extruded steel pipes are assem- 
bled by welding, a sufficient strength can be otrtained. 
[0042] Refen-ing now to FIGS. 5 and 6, tiiere is shown 
another display apparatus to which tiie present inven- 

45 tion is applied. The display apparatus is generally con- 
structed such that an optical panel 148 is attached to 
tiie front face side of a frame 125 by means of fastening 
screws, and a display panel 132 is attached to the front 
face side of tiie optical panel 148 and held by a pair of 

50 holding members 134 and 135. 

[0043] A light source unit 1 40 is incorporated into tiie 
frame 125 tiirough an opening on tiie rear face side of 
tiie frame 125. The light source unit 140 includes a 
reflecting plate 143 to which a pair of holding members 

55 142 for holding the opposite ends of fluorescent lamps 
141 are coupled. A plurality of mounting tabs 164 are 
provided at each of upper and lower portions of the 
holding members 142. The light source unit 140 is inti'o- 
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duced into the frame 125 through the rear face side 
opening of the frame 125 and fixed at the mounting tabs 
164 thereof to the frame 125 by means of screws 165. 
The optical panel 148 and the display panel 132 are 
attached to the front face side of the rectangular frame 5 
125 by means of the pair of holding members 134 and 
135 each having an L-shaped cross section and a plu- 
rality of screws 136. The holding members 134 and 135 
are secured to the frame 125 by means of the screws 
136. w 
[0044] With the display apparatus having the structure 
described above, there Is no necessity to form a slit-like 
opening or a holding groove on the frame 125. and this 
simplifies the frame structure. Further, since an opening 
or a holding groove is not formed, the rigidity of the is 
frame is not deteriorated. Consequently, the display 
panel 132, optical panel 148, light source unit 140 and 
so forth can be attached to the frame 125 which has a 
higher strength. 

[0045] Referring now to FIGS. 7 and 8, there Is shown 20 
a further display apparatus to which the present inven- 
tion is applied. The display apparatus is generally con- 
structed such that a side-edge type light source unit 240 
is Incorporated in a frame 225 formed from polygonal 
steel members produced by extrusion. 25 
[0046] The side-edge type light source unit 240 
includes, as particularly seen in FIG. 8, a fluorescent 
lamp 241 disposed in an opposing relationship to an 
upper end face of a light introduction plate 269 formed 
from a transparent plate of an acrylic resin. A reflecting 30 
plate 243 is disposed above the fluorescent lamp 241 
while a rear face side reflecting plate 270 is disposed on 
the rear side of the light introduction plate 269. 
[0047] Light emitted from the fluorescent lamp 241 
and coming in from a side end edge of the light introduc- 35 
tion plate 269 is introduced by an inclined face of the 
rear face side of the light introduction plate 269 and the 
rear face side reflecting plate 270 and goes out to the 
front side of the light introduction plate 269. A diffusion 
plate 249 and a pair of prism sheets 251 and 268 are 40 
disposed on the surface of the light introduction plate 
269 so as to achieve reduction In non-uniformity of lumi- 
nance and augmentation of the luminance on the front 
The members mentioned are supported on the reflect- 
ing plate 270 to cooperatively form a unit. 45 
[0048] The frame 225 has an opening 226 formed in 
the right-hand side face thereof, conforming to the 
shape of the cross section of the light source unit 240 so 
that light source unit 240 may be introduced into the 
frame 225 through the opening 226. A groove 228 is so 
provided to hold the light source unit 240. and a double- 
sided adhesive tape 233 is provided for mounting the 
display panel. 

[0049] As shown in FIG. 8. an optical panel 248 of the 
side-edge type light source unit 240 includes the upper ss 
side prism sheet 268, the lower side prism sheet 251 , 
the diffusion plate 249. and the light introduction plate 
269. The components of the optical panel 248 are com- 



bined with the fluorescent lamp 241 , reflecting plate 243 
arxi rear face side reflecting plate 270 to form a light 
source unit. In the side-edge type light source unit 240 
having the structure just described, the reflecting plate 
243 on tiie upper side of the fluorescent lamp 241 
includes a semi-cylindrical reflecting plate 243, and the 
fluorescent lamp 241 is attached to the r^lecting plate 
243 tfirough a holder. 

[0050] Also in the side-edge type light source unit 240 
of the structure described, the frame 225 serves as a 
casing and a holder for the light source unit 240. and It 
Is possible to eliminate the structure where in the light 
source unit 240 is held by a dual structure as in the prior 
art, and the weight Is reduced because the number of 
parts is reduced. Further, also upon replacement of the 
fluorescent lamp 241. such replacement can be per- 
formed simply by pulling out the light source unit 240 
sidewardly. 

[0051] Since the frame 225 has a structure formed 
from a combination of extruded men±)ers such as 
polygonal steel pipes, the cost of the frame 225 is 
decreased when compared witii an alternative frame 
formed by bending a sheet metal in a complicated 
shape as in the prior art. and also where the frame 225 
is applied to a display panel 232 which is a large size of 
40 inches or more, since the polygonal steel bars or 
polygonal steel pipes tiiemselves are light in weight and 
form a strong frame, the frame 225 exhibits a sufficient 
strength aWiough the weight thereof is light. Accord- 
ingly the structure described above provides a display 
apparatus which allows simple replacement of a light 
source, is simple in structure and small in number of 
parts and besides is light in weight and high in strength. 
[0052] While preferred embodiments of tiie present 
invention have been described using specific terms, 
such description is for illustrative purposes only, and it is 
to be understood that changes and variations may be 
made without departing from tiie spirit or scope of the 
following claims. 

Claims 

1 . A display apparatus including a rectangular display 
panel having a front side for displaying an image 
tiiereon. a rear side and four side edges, the display 
apparatus comprising: 

a rectangular frame formed from a combination 
of bar members corresponding to four side 
edges of tiie display panel; and 
a drcuit board mounted on the frame together 
with the display panel. 

2. The display apparatus of daim 1 wherein each of 
the bar members which form the frame comprises a 
polygonal tube-like member, the polygonal tube-like 
member of at least one of said bar members has a 
groove for holding a part or a unit of said display 
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apparatus. 

3. The display apparatus of claim 2 wherein the at 
least one bar member is formed from a molded 
member, and the groove Is formed In the molding s 
direction. 

4. TTie display apparatus of claim 1 wherein the frame 
supports a light source unit of the display panel and 
serves also as a casing for the light source unit. io 

5. The display apparatus of claim 1 wherein the light 
source unit Includes a plurality of linear light 
sources mounted on a reflecting plate and the light 
source unit is removably mounted on the frame. is 

6. The display apparatus of claim 3 wherein at least 
one of the bar members comprises an opening and 
two opposing ends, each opposing end being con- 
nected to one of two parallel bar members, each 20 
parallel bar member comprising a guide groove, the 
display panel being inserted Into said frame through 

the opening and held in place by the guide grooves. 

7. A display apparatus comprising : 2S 

a rectangular frame comprising a front face 

side; 

a display panel attached to the front face side 
of said frame; and 30 
a light source unit including a light source dis- 
posed in front of and coupled to a reflecting 
plate, the light source further comprising an 
optical panel disposed in front of the light 
source, the light source unit being accommo- 3S 
dated in and held by the frame. 

8. The display apparatus of claim 7 wherein the light 
source unit is inserted into the frame through an 
opening of the frame and is held in place by 40 ■. 
grooves disposed on an inner side of said frame. 

9. The display apparatus of claim 7 wherein the light 
source unit is inserted into the frame through an 
opening on a rear face side of the frame. 4S 
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